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Abstract 
Social learning is gaining popularity as a tool for understanding and designing interactions 
between experts and farming communities to enhance the uptake of sustainable and 
innovative farming practices. To date the literature has mainly focused on the technical role 
scientists and researchers play in social learning, as sources of or co-producers of 
knowledge. Social learning, however, implies a dynamic between the creation of knowledge 
(what can be done) and the creation of meaning (what is considered worth doing). This 
paper addresses this research gap by exploring the roles that  ‘ĞǆƉĞƌƚ ? ĂĐƚŽƌƐ ĂŶĚ ƚŚĞŝƌ
narratives perform in meaning-creation. I argue that a sustainable soil management 
community of practice is emerging in England, and discuss the dynamics of farmer 
participation in this community. I further argue that members of this community use 
scieŶƚŝĨŝĐ  ‘ĞǆƉĞƌƚƐ ? ĂŶĚnarratives to inspire, justify, and legitimise sustainable soil 
management as a valid way of being a  ‘good farmer ?. This paper thus stresses the role that 
ƐĐŝĞŶƚŝĨŝĐŽƌ ‘ĞǆƉĞƌƚ ?ĂĐƚŽƌƐĂŶĚŶĂƌƌĂƚŝǀĞƐƉůĂǇŝŶĐŽŵŵƵŶŝƚŝĞƐŽĨƉƌĂĐƚŝĐĞĂƐĐŽŶƚƌŝďƵƚŽƌƐƚŽ
meaning-creation inherent to social learning. How soil degradation will be addressed is as 
much a technical question, a question of what can be done, as a question of meaning, a 
question of what land managers consider worthwhile doing. The scientific community thus 
needs to work with the farming community not only to co-produce technical solutions, but 
also to co-produce shared visions of agrarian futures which put soils at their heart.  
 
Keywords: knowledge exchange, social learning, meaning-creation, knowledge co-
production, adoption 
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Introduction 
Globally, soil degradation is one of the biggest challenges to food security and 
environmental sustainability. In the United Kingdom, concerns about the loss of 
functionality in agricultural soils are rising; changing management practices by  landowners 
towards soil conservation and restoration is becoming a policy priority (Environmental Audit 
Committee, 2016). This paper considers both the character of the rising interest in 
sustainable soil management (SSM) (Ingram & Mills, 2018) amongst conventional English 
farmers, and the role that scientific and research communities may play in enhancing 
uptake of these practices by farmers.  
dŚĞŝŶĨůƵĞŶĐĞŽĨ ‘ĞǆƉĞƌƚƐ ?ĂŶĚŽĨƐĐŝĞŶƚŝĨŝĐŬŶŽǁůĞĚŐĞŽŶƚŚĞĂĚŽƉƚŝŽŶŽĨƐƵƐƚĂŝŶĂďůĞŽƌ
innovative farming practices is a long-standing concern for scholars of agricultural 
extension, rural sociology, and geography. However, research has primarily focused on the 
ƚĞĐŚŶŝĐĂů ƌŽůĞ ƚŚĞƐĞ  ‘ĞǆƉĞƌƚƐ ? and their knowledge perform. While the desirable forms of 
 ‘ĞǆƉĞƌƚ ?-farmer interactions have moved beyond unidirectional knowledge exchange 
towards more participatory, social learning and co-production frameworks (Ison & Russell, 
2007), the  ‘ĞǆƉĞƌƚƐ ? ĐŽŶƚŝŶƵĞ ƚŽ ďĞcast in these interactions as primarily involved in the 
communication of or co-creation of knowledge (Leeuwis, 2004; Oreszczyn et al., 2010; Reed 
et al., 2013). Consequently, and in relation to soil restoring and conserving practices 
specifically, much stress has been placed on understanding what kind of knowledge land 
managers require for land conservation (Ingram, 2008), and designing the best way of 
building and exchanging this knowledge (Curry et al., 2012). Advancing mutual exchange of 
knowledge and information as well as enhancing inquiry by farmers themselves have 
similarly been seen as important, with researchers from both social and soil science 
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disciplines calling for closer links between the research and farming communities (Doran, 
2002; Bouma, 2015; Lobry de Bruyn et al., 2017) together with more participatory 
approaches (Brown et al., 2018). In England, building collaborations has been particularly 
challenging due to the disappearance of state-funded forms of knowledge exchange, and 
the resulting research-practice gap (Godwin et al., 2008; Kibblewhite et al., 2010; Curry et 
al., 2012).  
This paper will broaden the focus of past studies of farmer- ‘ĞǆƉĞƌƚ ? ƐŽĐŝĂů ůĞĂƌŶŝŶŐ
beyond a focus on their ƚĞĐŚŶŝĐĂů ĐŽŶƚĞŶƚ ? ĂŶĚ ŚŝŐŚůŝŐŚƚ ƚŚĞ ƌŽůĞ  ‘ĞǆƉĞƌƚ ? ĂĐƚŽƌƐ have in 
influencing the creation and maintenance of social learning groups. I focus on the 
emergence of one social learning group, a community of practice (CoP) amongst farmers 
practicing SSM in England. Scientists, scientific knowledge and scientific tools, I argue, are 
being strategically used by this community to refine, articulate, and strengthen both the 
ĐŽŶƚĞŶƚŽĨƚŚĞŝƌůĞĂƌŶŝŶŐ ? ‘ǁŚĂƚĐĂŶďĞĚŽŶĞ ? ? ?and ƚŚĞŝƌƐŚĂƌĞĚƐĞŶƐĞŽĨƉƵƌƉŽƐĞ ? ‘ǁŚĂƚŝƐ
ǁŽƌƚŚ ĚŽŝŶŐ ? ?. This study shows that for the farmers involved in this CoP scientists and 
researchers are not only sources of knowledge and information but also resources for 
inspiration, justification, and legitimisation in relation to the shared sense of purpose of the 
CoP. Paying more attention to these kinds of ŝŶĨůƵĞŶĐĞ ŽĨ  ‘ĞǆƉĞƌƚ ? ĂĐƚŽƌƐhas important 
consequences for the future support for and structuring of social learning interactions.  
In the following sections, I present the communities of practice theoretical framework, 
drawing attention to salient literature in science and technology studies (STS) on the 
strategic uses of expertise. I then use data from qualitative research conducted with English 
farmers to argue, firstly, that a CoP is emerging around SSM in England, and secondly, that 
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scientific actors and scientific forms of knowledge are being mobilised by this CoP to 
enhance both its technical learning and its sense of purpose. 
 
Materials and methods 
Communities of practice, and the strategic uses of expertise 
The community of practice (CoP) approach belongs to a body of theoretical literature which 
approaches learning as a social activity, and stresses that adoption of new practices by 
actors is simultaneously a technical and a socio-cultural process (Vanclay, 2004; Eshuis & 
Stuiver, 2005; Schneider et al., 2010). Communities of practice are groups of individuals who 
share certain practices, and who jointly negotiate the meaning of and ascribe value to these 
practices (Wenger, 1998). Discussing research strategies of a university department, arguing 
about the ethics of breeding pedigree dogs ?ŽƌĚĞďĂƚŝŶŐƚŚĞ ‘ƉƌŽƉĞƌ ?ǁĂǇƚŽplay jazz can all 
be seen as negotiations of meaning in CoPs of university managers, dog owners, and jazz 
musicians, or the ďƵŝůĚŝŶŐŽĨĂ ‘ũŽŝŶƚĞŶƚĞƌƉƌŝƐĞ ? in these communities (Wenger, 1998). CoPs 
are not therefore limited to work-related activities; we all participate in various CoPs 
throughout our lives. The joint enterprise of a CoP is shaped in relation to processes internal 
to the CoP, such as individual experimentation (Cross & Ampt, 2017), and can be influenced 
by interactions with external actors (Oreszczyn et al., 2010). From the perspective of a CoP, 
acquiring new knowledge and ascribing value to this knowledge, or learning and meaning-
creation, cannot be disaggregated; CoPs are not only spaces of knowledge production, but 
also act as  ‘ƐƉĂĐĞƐ ǁŚĞƌĞ ŶŽƌŵƐ ƐŚĂƉŝŶŐ ŝŶĚŝǀŝĚƵĂů ďĞŚĂǀŝŽur are collectively constructed 
and new narratives can be produced, [and this perception] empowers participating farmers 
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ĂƐ ĂŐĞŶƚƐ ŽĨ ĐŚĂŶŐĞ ?  ?ŽůŝŶƐŬĂ  ? Ě ?ƋƵŝŶŽ ?  ? ? ? ? ? ? /Ŷ ŽWƐ ? ŬŶŽǁůĞĚŐĞ ŝƐnot only the 
possession of relevant information and skills but also a competent participation in the joint 
enterprise (Wenger, 1998 p. 4) ? >ĞĂƌŶŝŶŐ ŝŶĂ ŽW ŝƐŶŽƚ ũƵƐƚ  ‘ĂŶĂĐƋƵŝƐŝƚion of memories, 
ŚĂďŝƚƐ ? ĂŶĚ ƐŬŝůůƐ ? ďƵƚ ƚŚĞ ĨŽƌŵĂƚŝŽŶ ŽĨ ĂŶ ŝĚĞŶƚŝƚǇ ? ?tĞŶŐĞƌ ?  ? ? ? ? ? Ɖ ?  ? ? ? ? ŽĨ ďĞĐŽŵŝŶŐ
someone that other CoP members recognise as a competent practitioner; for example, a 
 ‘ŐŽŽĚĨĂƌŵĞƌ ?(Burton, 2004). 
The CoP approach and similar frameworks are increasingly being used to understand 
and design interactions between farmers and  ‘ĞǆƉĞƌƚƐ ?. However, the predominant focus 
has been on the learning and innovation-enabling role that CoPs perform (Oreszczyn et al., 
2010; Morgan, 2011; Madsen & Noe, 2012). The meaning-creation aspects of agrarian CoPs 
have been explored less; notable exceptions include the ƵƐĞ ŽĨ  ‘ůŝĨĞ-ǁŽƌůĚƐ ? ƚŽ ĚƌĂǁ
attention to the relationship between practices and meanings in social learning (Schneider 
et al., 2010), and the assessment of the importance of shared narratives in the uptake of 
innovative farming practices (ŽůŝŶƐŬĂĂŶĚĚ ?ƋƵŝŶŽ, 2016). 
In this paper I consider the meaning-creation dimension of agrarian CoPs as inseparable 
ĨƌŽŵƚŚĞŝƌ ‘ƚĞĐŚŶŝĐĂů ?ĨƵŶĐƚŝŽŶ ?Concentrating on this aspect opens up a novel perspective on 
the importance of farmer- ‘ĞǆƉĞƌƚ ? networks beyond the current preoccupation with farmer 
uptake of or engagement with scientific knowledge and information (Tsouvalis et al., 2000; 
Sligo & Massey, 2007; Ingram et al., 2016; Mills et al., 2017), or on conflicts between 
 ‘ĞǆƉĞƌƚ ?ĂŶĚ ĨĂƌŵĞƌ ŬŶŽǁůĞĚŐĞ(Wynne, 1996; Carolan, 2006; Morris, 2006). Although the 
importance of collectively negotiated meanings of farming practices, ƐƵĐŚ ĂƐ ƚŚĞ  ‘ŐŽŽĚ
ĨĂƌŵĞƌ ? ŝĚĞĂů  ?ƵƌƚŽŶ ?  ? ? ? ? ? ĂŶĚ ƐƚǇůĞƐ ŽĨ ĨĂƌŵŝŶŐ(Van der Ploeg, 1994), has been 
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recognised, little attention has been given to how  ‘ĞǆƉĞƌƚ ?knowledge and actors may 
contribute to  shaping  these collective meanings.  
The relationship between shared societal meanings and expert knowledge has been an 
object of study in science and technology studies (STS). This literature highlights the many 
ways in which social groups enlist, contest, re-appropriate, re-contextualise, and re-design 
 ‘expert ? knowledge to support and strengthen their agendas (McCormick, 2007).  In this 
study, I identify inspiration, justification, and legitimisation as important aspects of the 
influence that  ‘ĞǆƉĞƌƚ ?ĐŽŵŵƵŶŝƚŝĞƐĂƌĞŚĂǀŝŶŐŽŶƚŚĞformation of a SSM CoP in England 
beyond knowledge generation and transmissions.  
The importance of passion and emotion in the work of producing science is well 
acknowledged within the field of STS (Lorimer, 2008; Pickersgill, 2012), and  is increasingly 
being embraced in science education and communication (Girod et al., 2003). This study 
draws attention to how  ‘ĞǆƉĞƌƚ ?ĂĐƚŽƌƐĂŶĚƚŚĞŝƌƉƌŽĚƵĐƚƐĐĂŶĞŵŽƚŝŽŶĂůůǇĂĨĨĞĐƚ ĨĂƌŵĞƌƐ, 
inspiring them to seek out alternative perspectives and practices on soils and helping to 
support early engagement with SSM practices. With regards to justification and legitimation, 
STS scholars have stressed the role that scientific actors, institutions, narratives and tools 
ƉůĂǇ ĂƐ ƐŽƵƌĐĞƐ ŽĨ  ‘ĞƉŝƐƚĞŵŝĐ ĂƵƚŚŽƌŝƚǇ ?(Herbst, 2003) due to the perception of scientific 
knowledge as expressing universal truths (Shapin, 1998). This is particularly the case in 
questions related to the environment, where scientific understandings have established a 
powerful (albeit contested) dominance over other forms of knowledge (Bocking, 2004). This 
strategic use of science is particularly important for groups which struggle for legitimacy and 
recognition (Pellizzoni, 2011), as is the case, I argue, for the SSM CoP in England.  
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I distinguish between two such strategic uses of scientific narratives and knowledge by 
the members of the SSM CoP. Firstly, the farmers use scientific narratives about the general 
benefits of SSM practices to justify their decision to take these up to others. This allows 
them to avoid the issue of providing ƋƵĂŶƚŝĨŝĂďůĞ ‘ƉƌŽŽĨ ?ŽĨƚŚĞadvantages of SSM for their 
specific lands and businesses.  In these instances, scientists and researchers and their 
ƉƌŽĚƵĐƚƐĂƌĞƌĞĨĞƌƌĞĚƚŽĂƐƐŽƵƌĐĞƐŽĨĞƉŝƐƚĞŵŝĐĂƵƚŚŽƌŝƚǇ ? “ŝĨƚŚĞǇƐĂǇŝƚ ?ŝƚŵƵƐƚďĞƚƌƵĞ ? ?. 
At the same time, the farmers recognise the specificity of the SSM practices, and the 
ĚŝĨĨŝĐƵůƚŝĞƐŽĨ ‘ƉƌŽǀŝŶŐ ?ƚŚĞďĞŶĞĨŝƚƐŽĨ^^DŝŶƐŝƚƵ ?ƐĂƌĞƐƵůƚ ?ƚŚĞǇĂƌĞcalling upon science 
to study the effects of SSM in specific settings to legitimise their commitment to it through 
the scientific method, which is seen as objective and universal and therefore authoritative. 
In these uses, science is called upon to serve and strengthen the pre-existing conviction and 
ĚŝƌĞĐƚŝŽŶŽĨƚŚĞ^^DŽW  ? “ŝƚ ŝƐ ƚƌƵĞ ?ďƵƚ ƚŚĞǇĐĂŶƚĞůůƵƐǁŚǇ ?ŚŽǁ ? ? ?Through inspiration, 
justification, and legitimisation, scientific actors and scientific knowledge are contributing to 
the formation and maintenance of the emerging CoP, and in the development of a shared 
sense of purpose. 
 
Methodology 
In this article I discuss findings from a thematic analysis of interviews and farm visits with 22 
conventional (i.e. not organic) farmers in England conducted in 2016-2018 (10 arable, 9 
mixed, 3 livestock farming systems). I interviewed these farmers, who self-identified as 
practicing sustainable soil management methods and covered all points of the spectrum of 
SSM, from the more conventional farming systems using rotational ploughing, to the most 
modified farming systems employing the full range of conservation agriculture practices 
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(Lahmar, 2010). The farmers varied in their length of experience with SSM methods 
(minimum 2 years, maximum 20), and represented a diversity of farm sizes, with the two 
smallest holdings at 69 hectares, and the largest at 3500 hectares. The sample ensured 
geographical and soil type variation, with seven farms situated in the North, five in the 
Midlands, four in the East, and five in the South of England. Initial phone interviews were 
followed up with farm visits and walking interviews, generating 2-4h of audio material per 
participant. The interviews were transcribed and coded in NVivo combining thematic 
analysis and grounded theory approaches (Silverman, 2013). The study was conducted in 
accordance with the UniǀĞƌƐŝƚǇ ŽĨ ^ŚĞĨĨŝĞůĚ ?Ɛ ƌĞƐĞĂƌĐŚ ĞƚŚŝĐƐ ĂƉƉƌŽǀĂů ƉƌŽĐĞĚƵƌĞƐ ?The 
material discussed herein draws on codes related to the experience of the farmers with and 
their perceptions of SSM practices, to their experience with and perceptions of soil  ‘ĞǆƉĞƌƚƐ ?
(scientists, researchers, and soil-focused agronomic advisors), and their experience with and 
perceptions of soil-related scientific research. Participant observation at 8 farmer-oriented 
events which featured soils as a particular focus (3 farmer conferences, 1 soil food web 
training, 2 monitor farm meetings, 2 farmer group meetings) provided further information 
about the background of current interest in SSM in English conventional farming, its 
distinctiveness from the organic movement, the structure of the emerging CoP, and its 
geographical dispersal.  
Results 
The results focus on farmers becoming sustainable soil managers and the role of science in 
this transition. In the following sections, I illustrate three stages of participation in the SSM 
farming CoP based on the interview material: seeking, experimenting, and contributing. I 
draw attention to the importance of scientific knowledge, actors, and institutions at all 
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stages of participation through inspiration, justification, and legitimisation. However, I am 
not suggesting that inspirational, justificatory, and legitimising roles of scientific knowledge 
ĂŶĚĂĐƚŽƌƐ ĐŽƌƌĞůĂƚĞ ĞǆĐůƵƐŝǀĞůǇ ƚŽ ƉĂƌƚŝĐƵůĂƌ ƐƚĂŐĞƐ ŽĨ Ă ĨĂƌŵĞƌ ?Ɛ ŝŶǀŽůǀĞŵĞŶƚ ŝŶ ƚŚĞ ^^D
CoP.  
Seeking: being exposed to a community of practice, and science as inspiration 
The early stages of considering changing soil management are when farmers discover the 
existence of the SSM CoP, and realise that a different way of farming, which is neither 
organic nor entirely  ‘conventional ? is being practiced. With respect to the initial motivations 
for becoming interested in soils, farmers identified concerns about inefficiency, such as the 
amount of time and fuel spent on establishing seed beds, or a desire to increase 
productivity, such as enhancing sub-optimal yields or maximising micro-nutrients in crops 
(c.f. Ingram, 2010). None of the farmers interviewed indicated environmental or soil 
conservation concerns as their initial motivation for engaging in SSM practices. Once they 
became aware that changing soil management was a potential way to address these 
productivity or efficiency related issues, the farmers sought out further information without 
discriminating between farmer-generated and scientific/research sources.  
At this stage, the farmers are peripheral members of the SSM CoP (Lave & Wenger, 
1991). In seeking new information, they step out of their comfort zone and become involved 
in boundary practices at the intersection of their current competence as conventional 
farmers, and the areas of competence of groups with greater soil knowledge such as soil 
scientists, researchers, and SSM farmers. The importance of boundary interaction to 
learning in CoPs has been widely commented on (e.g. Oreszczyn et al., 2010). However, the 
farmers described being exposed to farmers who practiced soil conservation and also to the 
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messages of ƐŽŝůƐĐŝĞŶƚŝƐƚƐ ?ƌĞƐĞĂƌĐŚĞƌƐĂƚƚŚŝƐ  ‘ƐĞĞŬŝŶŐ ?ƐƚĂŐĞŶŽƚŽŶůǇĂƐƚŚĞĂĐƋƵŝƐŝƚŝŽŶŽĨ
new information, but as a very profound shift in their understanding of the role that soils 
played in their farming. This shift is particularly linked with a change of perceptions about 
soils from seeing soils as an inert substrate to a living system (Vankeerberghen & Stassart, 
2016). Farmers described this as a change in perspective or mentality, an inspiration, or 
ĞǀĞŶ  ‘Ă ĨĂƌŵŝŶŐ ůŝĨĞ-ĐŚĂŶŐĞƌ ?  ?^ ? ? ?1 As one farmer (N8) recalled ?  ‘I'd always thought the 
ŽƌŐĂŶŝĐ ŵĂƚƚĞƌ ǁĂƐ ďĞƚƚĞƌ ŽĨĨ ďĞŝŶŐ ŵŝǆĞĚ ŝŶƚŽ ƚŚĞ ĨƵůů ƐŽŝů ƉƌŽĨŝůĞ ?  ? ? ? Ăƚ ƚŚĂƚ ŵĞĞƚŝŶŐ /
learned that the organic matter and most of the life of the soil was in the top sort of two 
inches of the soil ? ? ? ?^ŽƚŚĂƚǁĂƐĂƐŽƌƚŽĨ, I wouldn't say an epiphany, but it was a change 
of mind-set from that meeting onwards ?. 
Some farmers identified particular scientists as inspirational, such as the American 
ŵŝĐƌŽďŝŽůŽŐŝƐƚ ůĂŝŶĞ /ŶŐŚĂŵ ? ǁŚŽ  ‘ŽƉĞŶĞĚ ŵǇ ĞǇĞƐ ƚŽ Ă ǁŚŽůĞ ŶĞǁ ǁŽƌůĚ ?  ? ? ? ? ? ŽƚŚĞƌƐ
indicated being inspired by specific farmers. Regardless of the source, farmers expressed the 
sense of their existing thinking being challenged, and ƌĞĂůŝƐŝŶŐ ƚŚĂƚ  ‘ƚŚĞƌĞ ŝƐ ŵŽƌĞ ĂŶĚ
different research going on other than just the run of the mill, you go to a Bayer crop 
ƉƌŽƚĞĐƚŝŽŶ ĞǀĞŶŝŶŐ ĂŶĚ ŝƚ ?Ɛ ǇŽƵ ŵƵƐƚ ƐƉƌĂǇ ƚŚŝƐ ĂŶĚ ƚŚŝƐ ĂŶĚ ƚŚŝƐ ? ǁĞůů ĂĐƚƵĂůůǇ ǇŽƵ ĚŽŶ ?ƚ
ŚĂǀĞƚŽĚŽƚŚĂƚ ?ƚŚĞƌĞĂƌĞŽƚŚĞƌƚŚŝŶŐƐƚŚĂƚǇŽƵĐĂŶĚŽ ? ?D ? ? ? 
 
 
 
                                                          
1
 Farmers are referred to in the article by a combination of geographical indication (N for North, M 
for Midlands, E for East S for South of England) and number in the sample. 
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Experimenting: joining the community of practice, and science as justification 
ĨƚĞƌĂǀĂƌŝĂďůĞĂŵŽƵŶƚŽĨ ƚŝŵĞƐƉĞŶƚ ŝŶ ƚŚĞ  ‘ƐĞĞŬŝŶŐ ?ƐƚĂŐĞ ? ĨĂƌŵĞƌƐĐŽŵƉůĞŵĞŶƚĞĚƚŚĞir 
information gathering activities with on-farm experimentation. In contrast to conventional 
farming, SSM ǁĂƐƐĞĞŶƚŽ ‘ŚĂǀĞŶŽďůƵĞƉƌŝŶƚ ? ?ŵĞĂŶŝŶŐůŽĐĂůĂĚĂƉƚĂƚŝŽŶŽĨŐĞŶĞƌĂůƌƵůĞƐǁĂƐ
necessary (as typical of sustainable farming practices, see Morgan & Murdoch, 2000). For 
ƐŽŵĞĨĂƌŵĞƌƐ ?ƐƚĂƌƚŝŶŐƚŚĞĞǆƉĞƌŝŵĞŶƚĂƚŝŽŶŵĞĂŶƚ ‘ďŝƚŝŶŐƚŚĞďƵůůĞƚ ? ?E ? ?ĂŶĚ, for example, 
investing full-scale into direct drilling machinery; for others the process was more gradual, 
with an adoption of only some of the elements of the system, or using contractors to try out 
new practices on a particular site. 
Commencing experimentation immediately set these farmers apart from their 
ƉƌŽǆŝŵĂƚĞ ĨĂƌŵŝŶŐĐŽŵŵƵŶŝƚǇ ?dŚĞ ĨĂƌŵĞƌƐ ?ĚĞƉĂƌƚƵƌĞ ĨƌŽŵ ĨĂƌŵŝŶŐĂƐƉƌĂĐƚŝĐĞĚďǇ ƚŚĞŝƌ
neighbours was indicated by nuanced reference to the changed aesthetics of their fields, 
which the farmers feared looŬĞĚ  ‘ƐĐƌƵĨĨǇ ? ƚŽ Ă ĐŽŶǀĞŶƚŝŽŶĂůůǇ ƚƌĂŝŶĞd ĨĂƌŵĞƌ ?Ɛ ĞǇĞ ?
Furthermore, the timing of their farming operations no longer necessarily correlated with 
those of their neighbours: the farmers were not visibly working when others worked; their 
crops had different germination and growth rhythms. As a result, the farmers interviewed 
were very aware that their fields communicated a break-down of what others may see as 
 ‘ŶŽƌŵĂů ? ƉƌĂĐƚŝĐĞ  ?^ĐŚŶĞŝĚĞƌ Ğƚ Ăů ? ?  ? ? ? ? ? ? ĂŶĚfelt ƚŚĞŵƐĞůǀĞƐ ďƌĂŶĚĞĚ ĂƐ  ‘ŵĂĚ ? ďǇ ƚŚĞŝƌ
neighbours (Ingram 2010). This sense of rupture from the immediate farming community 
created strong feelings of isolation and even loneliness amongst the farmers interviewed, 
especially those in the early stages ?KŶĞĨĂƌŵĞƌĐŽŵŵĞŶƚĞĚ ? ?D ? ? ? ‘ƐŽŵĞƚŝŵĞƐŝƚĚŽĞƐĨĞĞů
veƌǇůŽŶĞůǇǁŚĞŶǇŽƵƐĞĞǇŽƵƌďĂĚĨŝĞůĚƐĂŶĚƚŚĞŶĞŝŐŚďŽƵƌƐŐŽŽĚĨŝĞůĚƐ ? ?ŶŽƚŚĞƌĨĂƌŵĞƌ
who had recently started experimenting with minimum tillage, described how being 
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 ‘ĚŝĨĨĞƌĞŶƚ ?ǁĂƐƐƚƌĞƐƐĨƵůĂƐ ŝƚǁĂƐƉƵƚƚŝŶŐŚŝƐƌĞƉƵƚĂƚŝŽŶŽŶƚŚĞůŝŶĞ ?ĂŶĚĞǀĞŶĞŶĚĂŶŐĞring 
his contracting business: 
(M2): It would be nice to see other people practicing it in the area, and seeing how they 
ŐĞƚŽŶďĞĐĂƵƐĞ ?ǇŽƵŬŶŽǁ/ ?ŵƐŽƌƚŽĨƐƚŝĐŬŝŶŐŵǇŶĞĐŬŽƵƚĚŽŝŶŐǁŚĂƚ / ?ŵĚŽŝŶŐ  ? ? ?/
ĚŽŶ ?ƚƉĂƌƚŝĐƵůĂƌůǇǁĂŶƚƚŽďĞƉƵƐŚŝŶŐƚŚĞďŽƵŶĚĂƌŝes too far really to the extent that, 
ǇĞƐ/ĞŶĚƵƉŐĞƚƚŝŶŐĞŝƚŚĞƌĞŐŐŽŶŵǇĨĂĐĞŽƌůŽƐŝŶŐŵŽŶĞǇ ? ? ?ŽƌĐƌĞĚŝďŝůŝƚǇ ? 
At the experimentation stage, the farmers can be seen as actively joining the SSM CoP, 
as the adoption of SSM practices typically went hand in hand with increased participation in 
ďŽƚŚƉŚǇƐŝĐĂůĂŶĚǀŝƌƚƵĂůŐƌŽƵƉƐŽĨ  ‘ůŝŬĞ-ŵŝŶĚĞĚ ?ĨĂƌŵĞƌƐ ?Online activity was pronounced, 
with all farmers interviewed being active on an online forum, Twitter, or WhatsApp groups, 
highlighting the dispersed character of the conservation agriculture CoP (Wenger et al., 
2002). These forms of communication allowed farmers to connect internationally, 
particularly with farmers in Australia, New Zealand, and the US who shared their language, 
but who had a longer experience of soil conservation methods. The farmers stressed that 
this increased interaction was crucial to them taking their first step into SSM, and to 
maintaining their practice in a largely unsupportive environment. As one farmer explained in 
rĞůĂƚŝŽŶƚŽŚŝƐĂŶĚĂĐŽůůĞĂŐƵĞ ?ƐƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶƚŚĞŝƌůŽĐĂůŐƌŽƵƉ P 
 ?^ ? ? P /ǁŽƵůĚŶ ?ƚďĞĂďůĞƚŽĚŽƚŚŝƐŽŶŵǇŽǁŶ ? / ƚŚŝŶŬ (Name) has struggled being out 
there on his own, and farming effectively on his own, because he makes huge leaps in 
his management, and then falls back because everyone around him is conventional, and 
that farming community effectively isolates him. And he thinks oh, I might just do it the 
old-fashioned way.  
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This particular farmer was suggesting that interacting with other members of the CoP 
was central to maintaining a sense that the SSM practices are meaningful and not a waste of 
time and effort. A sense of community was seen as very important in remaining committed 
to what some may see as a difficult and unnecessary process. Similarly, a more experienced 
SSM farmer commented:  
(E15): just being able to talk about what we're doing with likeminded farmers, I'd never 
have gotten as far, or even dared to do what I've done without knowing that other 
people are out there with the same ideas and doing the same sort of thing. 
A CoP is united not only by a shared set of activities, but also by joint enterprise: a 
system of meaning which makes the activities significant and valuable to the members. 
Becoming a member of a CoP is a process of both taking up the practices, and of accepting 
the system of meaning, which ascribes value to these practices. In relation to conservation 
agriculture, as CoP members the farmers expressed belief that SSM ǁĂƐ ‘ƚŚĞƌŝŐŚƚƚŚŝŶŐƚŽ
ĚŽ ?ĞǀĞŶǁŚĞŶƚŚĞǇǁĞƌĞunable to indicate specific positive effects for their farm business. 
As one farmer explained when asked why he was continuing with SSM methods:  
(N10): What makes me do it, comes back to intuition, I just think for all sorts of reasons 
ĂŶĚĂůů ƚŚĞƚŚŝŶŐƐ / ?ve picked up in the last few years doing it, I think this is right, the 
ƌŝŐŚƚƚŚŝŶŐƚŽĚŽ ? ? ?ŝŶŵǇŵŝŶĚŝƚ ?ƐƚŚĞƌŝŐŚƚƚŚŝŶŐƚŽĚŽ ? 
Importantly ? ƚŚĞ ĨĂƌŵĞƌƐ ƵƐĞĚ ƐĐŝĞŶƚŝĨŝĐ ŶĂƌƌĂƚŝǀĞƐ ƚŽ ũƵƐƚŝĨǇ ƐŽŝů ĐŽŶƐĞƌǀĂƚŝŽŶ ĂƐ  ‘ƚŚĞ
ƌŝŐŚƚ ƚŚŝŶŐ ƚŽ ĚŽ ? ƌĂƚŚĞƌ ƚŚĂŶ ƵƐŝng scientific methods to systematically validate that it 
indeed was the right thing to do in relation to specific indicators. While all the farmers 
interviewed used scientific hypotheses to justify the reasons for taking up SSM, they did not 
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typically use scientific tools and procedures to monitor outcomes systematically and validate 
these hypotheses in their own fields. For example a number of the farmers commented on 
the expected benefits soil conservation would have on the biological activity in their soils, 
but few sought to verify this through soil testing or systematic earthworm counts. Similarly a 
number of farmers argued that soil conservation would increase soil organic matter, which 
would in turn result in higher nutrient density in their crops; however, they did not seek to 
validate this through, for example, systematic tissue analysis. Instead, they referred to 
general scientific principles to justify their activities. As one farmer explained: 
 ?D ? ? ? P/ ?ŵŶŽƐĐŝĞŶƚŝƐƚďƵƚƚŚĞďŝƚƐ/ ?ǀĞƌĞĂĚŽƚŚĞƌƉeople seem to suggest that having 
ŽƌŐĂŶŝĐŵĂƚƚĞƌĐĂŶŚĞůƉǁŝƚŚƚŚĂƚ ?ĂŶĚŝĨƚŚĞƐŽŝůďŝŽůŽŐǇŝƐǁŽƌŬŝŶŐďĞƚƚĞƌŝƚ ?ƐŵŽƌĞĂďůĞ
ƚŽĂĐĐĞƐƐƐŽŵĞŽĨ ƚŚĂƚŵŝŶĞƌĂůŶƵƚƌŝƚŝŽŶƌĂƚŚĞƌ ƚŚĂŶ ũƵƐƚ ƚŚĞƐŽůƵďůĞŶƵƚƌŝƚŝŽŶ ? /ĐĂŶ ?ƚ
ƋƵĂŶƚŝĨǇĂŶǇŽĨƚŚĂƚƚŚŽƵŐŚ ?/ ?ŵĂĨĂƌŵĞƌ not a scientist. 
Furthermore, some of the farmers suggested that scientific verification of SSM would 
be impractical or impossible due to the difficulty of creating clear cause-effect relationships 
in the context of the farm as an open and complex system.  What was important to them, 
however, was what they perceived as an overall support for SSM farming in the scientific 
community:  
 ? ? ? PzĞĂŚĂŶĚǇŽƵĂƌĞĚĞĂůŝŶŐǁŝƚŚĂĚǇŶĂŵŝĐďŝŽůŽŐŝĐĂůƐǇƐƚĞŵ ?ƐŽǇŽƵĚŽŶ ?ƚŬŶŽǁĂůů
the answers but it is like a gut feeling backed up by research to say if this improves the 
soil it will make me a more sustainable business. 
Scientific narratives were especially important for farmers in justifying their practices as 
many of the expected effects of conservation agriculture either take a long time to become 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
apparent (e.g. increases in soil organic matter), or are impossible or impractical for farmers 
to validate in the context of individual farms (e.g. positive impacts on watershed hydrology 
or carbon capture). Thus, ŝŶƚŚĞĂďƐĞŶĐĞŽĨ ‘ƚĂŶŐŝďůĞ ?ŽƵƚĐŽŵĞƐƚŚĞĨĂƌŵĞƌƐĐŽƵůĚƉŽŝŶƚƚŽ ?
scientific studies about the positive impacts of conservation agriculture on soil processes 
were seen as important in adding authority when explaining their unusual land 
management practices to others. 
 
Contributing: developing the community of practice, and science as legitimation 
Communities of practice are characterised by a constant negotiation of meaning as 
members seek to collectively understand and ascribe value to their experiences (Wenger, 
1998). This meaning-making activity has two important aspects. Firstly, it contributes to the 
internal development of the CoP, enabling ongoing learning. Secondly, it allows the CoP and 
its members to position themselves in relation to other communities.  For the farmers I 
interviewed, both aspects were important, and in both areas the farmers saw a role for 
scientific knowledge, actors and tools. The farmers argued that the learning they were 
already achieving from individual experimentation on farms could be strengthened through 
greater involvement from scientific actors and institutions. The farmers suggested that the 
involvement of these actors would help speed up their learning, as scientists/researchers 
command superior resources, and can design experiments that can better clarify cause-
effect relationships. The scientists/researchers would thus be able to able to help farmers 
clarify the usefulness of new technologies and techniques in achieving the objectives 
identified by the farmers. As one farmer explained: 
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(E15): All I can do is experiment and see, try and find out what works. But it will take 
Ă ůŽƚ ůŽŶŐĞƌƚŚĂŶ ŝĨ /ŬŶĞǁŵŽƌĞƐƉĞĐŝĨŝĐĂůůǇǁŚĂƚ ?ǁŚŝĐŚǁĂǇƚŽŐŽ ?ǁŚĂƚƚŽ ƚƌǇ ? I 
ŵĞĂŶ/ĐĂŶŐĞƚŚŽůĚŽĨ ?ŶĞǁƚĞĐŚŶŽůŽŐŝĞƐ ?ĂŶĚŐŝǀĞŝƚĂůŝƚƚůĞƚƌǇŽƵƚ ?ďƵƚŝĨŝƚǁŽŶ ?ƚ
ǁŽƌŬƚŚĞŶ/ǁŽŶ ?ƚƌĞĂůůǇŬŶŽǁǁŚǇŝƚĚŝĚŶ ?ƚ ? 
The farmers interviewed also expressed a desire to demonstrate the value and validity 
of SSM to other land managers and to society more broadly, stressing the importance of 
scientific knowledge-forms in these activities. These farmers advocated for SSM through 
social media, organising farm visits and field walks, speaking at farming events, and 
participating in farmer groups. On their own farms, they were satisfied with using 
qualitative indicators to monitor the impacts conservation agriculture was having on their 
soils and businesses, noting for example changing soil structure, perceived increase in 
earthworm numbers, and improved animal and machinery carrying capacity. However, they 
believed a different approach was needed to convince other farmers: 
 ?D ? ? ? P  ?ƚŚĞ ƉƌŽŽĨ ŽĨ ƚŚĞ ƉŽƐŝƚŝǀĞ ĐŚĂŶŐĞƐ / ?ǀĞ ƐĞĞŶ ? ŝƚ ?Ɛ ƋƵŝƚĞ ƉŚǇƐŝĐĂů ĂŶĚ ƋƵŝƚĞ
observational rather than lab, you know, putting numbers on it, and again I know that 
for some people that's a problem, I've had even the farmers, when they visited you, tell 
ƚŚĞŵŚŽǁŵƵĐŚďĞƚƚĞƌŝƚ ?Ɛ ?ƚŚĞƐŽŝů ?ŐŽƚĂŶĚƚŚĞǇ ?ƌĞůŝŬĞǇĞĂŚďƵƚǇŽƵĐĂŶ ?ƚƉƌŽǀĞĂŶǇŽĨ
that ĂŶĚƚŚĞǇ ?ƌĞĚĞĂĚƌŝŐŚƚ ?/ĐĂŶ ?ƚ ? 
The farmer quoted above was concerned that the qualitative evidence in favour of SSM 
would not be sufficient to convince others of its validity. For this, he suggested, it would be 
ŶĞĐĞƐƐĂƌǇ ƚŽ  ‘ƉƵƚŶƵŵďĞƌƐ ŽŶ ŝƚ ?ĂŶĚƵƐĞ Ă  ‘ůĂď ? ? ƚŚƵƐĐŽŶǀĞƌƚŝŶŐĂŶĞĐƚŽĚĂů ĞǀŝĚĞŶĐĞ ŝŶƚŽ
 ‘ƉƌŽŽĨ ? ? /Ŷ ƐƚĂƚĞŵĞŶƚƐlike this, the farmers called upon science to legitimise their local 
experiential claims; as trusted witnesses (Shapin, 1994), scientists would act as a guarantors 
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of the truth of their claims, strengthening the legitimacy of the individual farmer and of the 
CoP as a whole. Crucially, scientific knowledge was seen as having a supporting function, 
with its role being to legitimise the experiential knowledge of the farmers through 
scientifically designed trials: 
(M3): If you can put some science behind that, to back it up, and say look just after 
three years of doing zero till we have done this this and this to the field, as well as 
then being able to say, from a practical farming point of view the yields have gone 
up, the fertiliser use has gone down, etc., then actually you've got the scientific 
evidence and you've got the farmer sort of experience, that's a really good 
combination if you're trying to get other people to change the way they do thing.' 
In this perspective scientific evidence plays a legitimising rather than a validating role; 
its task is not to test whether the practice is working or not but to authoritatively support 
ƚŚĞĨĂƌŵĞƌƐ ?ĐůĂŝŵƐ ? This farmer (M3) is arguing that from the point of view of his needs, the 
SSM methods he adopted are working. The scientific method can strengthen the authority 
of his positive assessment, he suggests, by identifying quantitative changes soil quality. 
These are changes he believes have occurred, but which he has no means to fully quantify. 
Indeed, the farmers interviewed frequently regretted that they had not established baseline 
measurements before changing their soil management practices, which would facilitate 
generating quantifiable data.  
What is important here is that these farmers placed their own values and mission at the 
centre, and saw themselves as well placed to generate the research questions and identify 
areas for work to be performed by the scientific community, as further explained by this 
farmer: 
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 ?^ ? ? P/ƚ ?ƐǀĞƌǇŝŵƉŽƌƚĂŶƚƚŚĂƚƚŚĞƐĐŝĞŶƚŝĨŝĐĐŽŵŵƵŶŝƚǇĂƌĞĐŚŝƉƉŝŶŐĂǁĂǇ ? ? ?ďĂĐŬŝŶŐƵƉ
all these what are effectively anecdotal reports  W ƚŚĂƚ ?Ɛ ƚŚĞ ŝŵƉŽƌƚĂŶƚ ƚŚŝŶŐ ƚŚĞ
scientific community and academic community are doing; is looking at all our weird 
farmer anecdotes and then methodically and studiously showing why those anecdotes 
are the case. 
dŚĞƐĞ ĨĂƌŵĞƌƐ ? ƐƵŐŐĞƐƚŝŽŶƐ ƚŚĂƚ ƐĐŝĞŶƚŝĨŝĐ ĞǆƉĞƌƚŝƐĞ ŝƐ ŶĞĞĚĞĚ ƚŽ ƐƵƉƉŽƌƚ ƌĂƚŚĞƌ ƚŚĂŶ
direct their SSM practice presents an important contrast to the perspective dominant both 
in soil science (e.g. Bouma, 2015) and knowledge extension (e.g. Lobry de Bruyn & Andrews, 
2016) literature, which presents the research community as leading the soil conservation 
effort. Instead, from the perspective of these farmers, the leadership is coming from the 
farming community. The role for the scientific actors is to work with the ĨĂƌŵĞƌƐ ?SSM 
community, and help them grow the community of practice by both enhancing their 
learning and supporting their authority. Working together, they suggest, with the farmers 
identifying research needs, would both generate valuable learning by validating the 
hypothesis the farmers have, and create scientifically valid evidence in support of SSM 
methods. 
 
Discussion  
Soil scientists and researchers are increasingly concerned about influencing the farming 
community to enhance the uptake of SSM practices (Bouma, 2015). Encouraging greater 
ŝŶƚĞƌĂĐƚŝŽŶďĞƚǁĞĞŶĨĂƌŵĞƌƐĂŶĚ ‘ĞǆƉĞƌƚƐ ?ŝƐĂůƐŽĂĐĞŶƚƌĂůĐŽŶĐĞƌŶĨŽƌĂŐƌŝĐƵůƚƵƌĂůĞǆƚĞŶƐŝŽŶ
scholars and practitioners (Lobry de Bruyn et al., 2017). In this paper, I argue that we should 
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consider not only what such interactions achieve in terms of transmission and generation of 
knowledge  W shaping perceptions of what can be done  W but also in terms of generating 
meaning  W shaping perceptions of what is worthwhile doing. Examining SSM in England as 
an emerging CoP, I identify seeking, experimenting, and contributing as key stages of farmer 
participation. Furthermore, I draw attention to how scientific narratives, knowledge, and 
actors are used to inspire, justify, and legitimise SSM both as a set of practices (what can be 
done) and a set of meanings (what is worth doing). 
Focusing on SSM as a CoP involved in a negotiation of meaning as much as in the 
development of new techniques shifts our understanding of farmer-scientist relations in 
important ways. Firstly, it changes our understanding of the role scientists and researchers 
who participate in knowledge exchange, science communication, or similar activities may 
play in influencing the uptake of sustainable or innovative farming practices. On the level of 
an individual farmer, taking up these practices becomes not a question of being convinced 
by scientific or technical information, but rather a process of entering into a community in 
which sustainable soil management is a valued undertaking. At the community level, 
scientific forms of knowledge are no longer seen as simply decision-support tools, but as 
narratives, which are used to build cohesion internally and to build authoritative claims for 
the validity and value of soil conservation externally.  
Secondly, seeing SSM not only as a technical transition but also as a process of creating 
new meanings about agriculture suggests that the future cultures of SSM  W what will 
emerge as the legitimate ways of doing SSM and of being a SSM farmer  W are open to 
influence from the scientific and research communities. It is important that scientists and 
researchers be aware that when they communicate information and knowledge about SSM, 
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they also communicate potential visions of the future. It is therefore important that 
scientific actors become part of the discussion about the agrarian and societal values of soil 
conservation as much as about the technical facts of soil conservation to avoid future value 
conflicts (as noted in the study by Eshuis & Stuiver, 2005 in the Netherlands). 
Thirdly, exploring the meaning-making aspect of conservation agriculture is an invitation 
to the scientific and research communities to become involved in ways that the farmers 
already identify as helpful and significant. The conservation agriculture CoP in England is still 
vulnerable to external pressures, and desires to associate itself with scientific institutions 
and actors as sources of authority. Furthermore, scientific inquiry can support the internal 
processes of learning within the CoP through the co-production of tools, narratives, case 
studies, or models which make it possible for others in the CoP to engage with localised 
learning (what Wenger, 1998 refers to as reifications). This would be seen as highly valuable 
by the individual farmers and by the CoP as a whole. 
Conclusions 
This article argues that scientists and scientific research are important to farmer uptake 
of sustainable soil management practices, albeit not necessarily in the ways we typically 
expect. There is a great appetite in the SSM community for interacting with scientists but to 
be effective this collaboration should be structured in ways that the farmers see as useful 
and relevant. To ensure lasting commitment to soil health, the research and SSM 
communities should work together through both the co-production of knowledge, and 
through the co-creation of meaning, resulting in a technically robust and societally desirable 
agrarian future, which puts soils at its heart.   
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Acknowledgements 
I am very grateful to the research participants for the time dedicated to this project. I would 
also like to thank the anonymous reviewers and the editors for their helpful feedback. This 
research was made possible by a Leverhulme Trust Early Career Fellowship.  
 
References  
Bocking, S. 2004. Nature's Experts: Science, politics, and the environment, Rutgers University 
Press, New Brunswick. 
Bouma, J. 2015. Reaching out from the soil-box in pursuit of soil security. Soil Science and 
Plant Nutrition, 61, 556-565. 
Brown, B., Nuberg, I. & Llewellyn, R. 2018. Further participatory adaptation is required for 
community leaders to champion conservation agriculture in Africa. International 
Journal of Agricultural Sustainability, 16, 286-296. 
ƵƌƚŽŶ ? Z ? : ?  ? ? ? ? ? ^ĞĞŝŶŐ ƚŚƌŽƵŐŚ ƚŚĞ  ‘ŐŽŽĚ ĨĂƌŵĞƌ ?Ɛ ? ĞǇĞƐ P ƚŽǁĂƌĚƐ ĚĞǀĞůŽƉŝŶŐ ĂŶ
ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ ƚŚĞ ƐŽĐŝĂů ƐǇŵďŽůŝĐ ǀĂůƵĞ ŽĨ  ‘ƉƌŽĚƵĐƚŝǀŝƐƚ ?ďĞŚĂǀŝŽƵƌ ?Sociologia 
Ruralis, 44, 195-215. 
Carolan, M. S. 2006. Social change and the adoption and adaptation of knowledge claims: 
Whose truth do you trust in regard to sustainable agriculture? Agriculture and 
Human Values, 23, 325-339. 
Cross, R. & Ampt, P. 2017. Exploring Agroecological Sustainability: Unearthing Innovators 
and Documenting a Community of Practice in Southeast Australia. Society & Natural 
Resources, 30, 585-600. 
Curry, N., Ingram, J., Kirwan, J. & Maye, D. 2012. Knowledge Networks for Sustainable 
Agriculture in England. Outlook on Agriculture, 41, 243-248. 
Dolinska, A. & d'Aquino, P. 2016. Farmers as agents in innovation systems. Empowering 
farmers for innovation through communities of practice. Agricultural Systems, 142, 
122-130. 
Doran, J. W. 2002. Soil health and global sustainability: translating science into practice. 
Agriculture, Ecosystems & Environment, 88, 119-127. 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Environmental Audit Committee, H. o. C. 2016. Soil Health. In., HMSO, London. 
Eshuis, J. & Stuiver, M. 2005. Learning in context through conflict and alignment: Farmers 
and scientists in search of sustainable agriculture. Agriculture and Human Values, 22, 
137-148. 
Girod, M., Rau, C. & Schepige, A. 2003. Appreciating the Beauty of Science Ideas: Teaching 
for Aesthetic Understanding. Science Education, 87, 574-587. 
Godwin, R., Spoor, G., Finney, B., Hann, M. & Davies, B. 2008. The current status of soil and 
water management in England. Warwickshire, UK: Royal Agricultural Society of 
England. 
Herbst, S. 2003. Political Authority in a Mediated Age. Theory and Society, 32, 481-503. 
Ingram, J. 2008. Agronomist Wfarmer knowledge encounters: an analysis of knowledge 
exchange in the context of best management practices in England. Agriculture and 
Human Values, 25, 405-418. 
Ingram, J. 2010. Technical and Social Dimensions of Farmer Learning: An Analysis of the 
Emergence of Reduced Tillage Systems in England. Journal of Sustainable Agriculture, 
34, 183-201. 
Ingram, J., Mills, J., Dibari, C., Ferrise, R., Ghaley, B. B., Hansen, J. G., Iglesias, A., Karaczun, 
Z., McVittie, A. & Merante, P. 2016. Communicating soil carbon science to farmers. 
Journal of Rural Studies, 48, 115-128. 
/ŶŐƌĂŵ ?: ? ?  ?DŝůůƐ ?: ?  ? ? ? ? ?ƌĞĂĚǀŝƐŽƌǇƐĞƌǀŝĐĞƐ  ‘ĨŝƚĨŽƌƉƵƌƉŽƐĞ ?ƚŽƐƵƉƉŽƌƚƐƵƐƚĂŝŶĂďůĞ
soil management? An assessment of advice in Europe. Soil Use and Management, 0. 
Ison, R. & Russell, D. 2007. Agricultural extension and rural development: breaking out of 
knowledge transfer traditions, Cambridge University Press, Cambridge. 
Kibblewhite, M. G., Deeks, L. K. & Clarke, M. A. 2010. A gap analysis on the future 
requirments of soil and water management in England. In., Prepared on behalf of 
RASE and their project partners. 
Lahmar, R. 2010. Adoption of conservation agriculture in Europe: lessons of the KASSA 
project. Land Use Policy, 27, 4-10. 
Lave, J. & Wenger, E. 1991. Situated learning: Legitimate peripheral participation, 
Cambridge University Press, Cambridge. 
Leeuwis, C. 2004. Communication for rural innovation: rethinking agricultural extension, 
Blackwell Publishing, Oxford. 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Lobry de Bruyn, L. & Andrews, S. 2016. Are Australian and United States Farmers Using Soil 
Information for Soil Health Management? Sustainability, 8, 304. 
Lobry de Bruyn, L., Jenkins, A. & Samson-Liebig, S. 2017. Lessons Learnt: Sharing Soil 
Knowledge Soil Science Society of America Journal, 81, 427-438. 
Lorimer, J. 2008. Counting Corncrakes The Affective Science of the UK Corncrake Census. 
Social Studies of Science, 38, 377-405. 
Madsen, M. L. & Noe, E. 2012. Communities of practice in participatory approaches to 
environmental regulation. Prerequisites for implementation of environmental 
knowledge in agricultural context. Environmental Science & Policy, 18, 25-33. 
McCormick, S. 2007. Democratizing science movements: A new framework for mobilization 
and contestation. Social Studies of Science, 37, 609-623. 
Mills, J., Gaskell, P., Ingram, J., Dwyer, J., Reed, M. & Short, C. 2017. Engaging farmers in 
environmental management through a better understanding of behaviour. 
Agriculture and Human Values, 34, 283-299. 
Morgan, K. & Murdoch, J. 2000. Organic vs. conventional agriculture: Knowledge, power and 
innovation in the food chain. Geoforum, 31, 159-173. 
Morgan, S. L. 2011. Social Learning among Organic Farmers and the Application of the 
Communities of Practice Framework. The Journal of Agricultural Education and 
Extension, 17, 99-112. 
Morris, C. 2006. Negotiating the boundary between state-led and farmer approaches to 
knowing nature: an analysis of UK agri-environment schemes. Geoforum, 37, 113-
127. 
Oreszczyn, S., Lane, A. & Carr, S. 2010. The role of networks of practice and webs of 
influencers on farmers' engagement with and learning about agricultural 
innovations. Journal of Rural Studies, 26, 404-417. 
Pellizzoni, L. 2011. The politics of facts: Local environmental conflicts and expertise. 
Environmental Politics, 20, 765-785. 
Pickersgill, M. 2012. The Co-production of Science, Ethics, and Emotion. Science Technology 
and Human Values, 37, 579-603. 
Reed, D ?^ ? ?&ĂǌĞǇ ?/ ? ?^ƚƌŝŶŐĞƌ ?> ? ? ?ZĂǇŵŽŶĚ ? ?D ? ?ŬŚƚĂƌ ?^ĐŚƵƐƚĞƌ ?D ? ?ĞŐŶŝ ?' ? ?ŝŐĂƐ ?
H., Brehm, S., Briggs, J., Bryce, R., Buckmaster, S., Chanda, R., Davies, J., Diez, E., 
Essahli, W., Evely, A., Geeson, N., Hartmann, I., Holden, J., Hubacek, K., Ioris, A. A. R., 
Kruger, B., Laureano, P., Phillipson, J., Prell, C., Quinn, C. H., Reeves, A. D., Seely, M., 
Thomas, R., Bosch, M. J. W. T., Vergunst, P. & Wagner, L. 2013. Knowledge 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
management for land degradation monitoring and assessment: an analysis of 
contemporary thinking Land Degradation & Development, 24, 307-322. 
Schneider, F., Ledermann, T., Fry, P. & Rist, S. 2010. Soil conservation in Swiss agriculture ?
ƉƉƌŽĂĐŚŝŶŐĂďƐƚƌĂĐƚĂŶĚƐǇŵďŽůŝĐŵĞĂŶŝŶŐƐŝŶĨĂƌŵĞƌƐ ?ůŝĨĞ-worlds. Land Use Policy, 
27, 332-339. 
Shapin, S. 1994. A social history of truth: Civility and science in seventeenth-century England, 
University of Chicago Press, London. 
Shapin, S. 1998. Placing the View from Nowhere: Historical and Sociological Problems in the 
Location of Science. Transactions of the Institute of British Geographers, 23, 5-12. 
Silverman, D. 2013. Doing qualitative research: A practical handbook, Sage, London. 
Sligo, F. X. & Massey, C. 2007. Risk, trust and knowledge networks in farmers' learning. 
Journal of Rural Studies, 23, 170-182. 
Tsouvalis, J., Seymour, S. & Watkins, C. 2000. Exploring knowledge-cultures. Environment 
and Planning A, 32, 909-924. 
Van der Ploeg, J. D. 1994. Styles of farming: an introductory note on concepts and 
methodology. In:  Born from within: Practice and perspectives of endogenous rural 
development. eds J.D. Van der Ploeg & A. Long), Van Gorcum, Assen, pp. 7-30. 
Vanclay, F. 2004. Social principles for agricultural extension to assist in the promotion of 
natural resource management. Australian Journal of Experimental Agriculture, 44, 
213-222. 
Vankeerberghen, A. & Stassart, P. M. 2016. The transition to conservation agriculture: an 
insularization process towards sustainability. International Journal of Agricultural 
Sustainability, 14, 392-407. 
Wenger, E. 1998. Communities of practice: Learning, meaning, and identity, Cambridge 
University Press, Cambridge. 
Wenger, E., McDermott, R. A. & Snyder, W. 2002. Cultivating communities of practice: A 
guide to managing knowledge, Harvard Business Press, Cambridge MA. 
Wynne, B. 1996. May the Sheep Safely Graze? A Reflexive View of the Expert-Lay Knowledge 
Divide. In Scott Lash, Bronislaw Szerzynski and Brian Wynne (eds.) Risk, Environment 
and Modernity, pp. 45-80, Sage, London. 
  
